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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the lower substrate of an active matrix liquid crystal 

display. 

[0002] 

[Description of the Prior Ait] Conventionally, the conventional active matrix liquid crystal display which built in the TFT (TFT) 
using amoiphous (amorphous) silicon (a-Si) was manufactured as follows. Drawing 3 is the cross section of this conventional 
active matrix liquid crystal display. 

[0003] As shown in this drawing, first, on a glass substrate 1, the a-SiTFT substrate used as the lower substrate of an active 
matrix liquid crystal display forms about 0.1-0.3 micrometers of metal layers which consist of chromium (Cr), Nichrome (NiCr), 
and a tantalum (Ta) by the spatter or vacuum evaporationo, and forms the gate electrode 2 by processing it into a predetermined 
configuration by HOTORISO etching after that. 

[0004] And NH3 SiH4 By the plasma C VD (PC VD) method which makes gas a principal component They are 0. 1 -0.4 
micrometers of thickness, and SiH4 about a silicon nitride (SiNx). By the PCVD method which makes gas a principal component 
n used as a semiconductor layer (channel layer) - They are 0.05-0.2 micrometers of thickness, and SiH4+PH3 about an 
amorphous silicon (n-a-Si) film. By the PCVD method which makes gas a principal component n+ used as an ohmic layer An 
amorphous silicon (n+a-Si) is made to deposit all over a substrate, respectively. And the semiconductor layer 4 of the shape of the 
gate insulator layer 3 and an island is formed by processing n+a-Si and an n-a-Si film into a predetermined island-like 
configuration. It leaves the gate insulator layer 3 all over a substrate, without **+*******i n g. 

[0005] Next, the source electrode 5 and the drain electrode 6 are formed by forming about 0.3-1 .0 micrometers of metal layers 
which consist of aluminum, Cr, NiCr, etc. by the spatter or vacuum evaporationo, and processing it into a predetermined 
configuration. Then, it is an unnecessary n+a-Si layer on a channel layer CF4+02 Gas is removed by dry etching, such as a 
reactive method (the RIE method) made into a principal component. And by the PCVD method, the middle insulator layer 7 
which consists of a silicon nitride (SiNx) etc. is formed. 

[0006] Then, the contact hole 8 for a flow with the source electrode 5 and the transparent-electrode ITO film formed in a degree 
is formed in the predetermined portion of the middle insulator layer 7. And about 0.1 micrometers of ITO films are formed all 
over a substrate by the spatter or vacuum evaporationo. And the transparent electrode 9 used as the electrode for a display is 
formed by forming in a predetermined configuration by processing. Finally, a silicon nitride film (SiNx) 10 is formed in a 
predetermined field by the PCVD method and processing, and let it be a surface-protection film. 

[0007] The a-SiTFT array substrate for liquid crystal completes the above transparent electrode and a-SiTFT by arranging 
two-dimensional. It does not illustrate below. The organic film which consists of a polyimide of 0. 1 micrometers of thickness is 
formed on this TFT array substrate, and an orientation processing film is formed by carrying out rubbing processing. Then, in 
order to form and hold a cell interval uniformly, a lower substrate completes a spacer with a diameter of 3-10 micrometers by 
sprinkling on an orientation processing film. 

[0008] On the other hand, an upper substrate (counterelectrode side) forms the black matrix layer 1 3 for preventing the leakage of 
light and raising contrast on glass 12. Next, the coloring layer 14 is formed by printing or electrodeposition, and processing. The 
opposite transparent electrode 1 6 which consists of an ITO film of about 0. 1 micrometers of thickness as a counterelectrode is 
formed in a predetermined configuration by the spatter or vacuum evaporationo, and processing after forming the flattening layer 
1 5 besides. Furthermore, the organic film which consists of a polyimide of about 0. 1 micrometers of thickness is formed on this 
opposite transparent electrode 1 6, and the orientation processing film 1 7 is formed by carrying out rubbing processing. 
Furthermore, an upper substrate completes the sealing layer 1 8 of 5-20 micrometers of thickness by forming by the predetermined 
pattern with the screen printing of a thick film using the material which made the spacer mix in a polymeric-materials insulating 
material (material, such as an epoxy system). 

[0009] If an up-and-down substrate is completed, a sealing layer is inserted, alignment of the vertical substrate is earned out by 
the sealing layer, you will make it stick each other, pressurization fixation will be carried out, and heat hardening of the sealing 
layer will be carried out. Furthermore, after carrying out the vacuum deairing of the inside of a sealing layer, liquid crystal 1 9 is 
poured in from a predetermined inlet. The liquid crystal display using a-SiTFT is completed by closing an inlet finally and 
sticking the polarization film 20 on a position. 
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[0010] 

[Problem(s) to be Solved by the Invention] However, by the conventional manufacture method, the pattern defect in processing of 
HOTORISO, etching, etc. occurs owing to the particle in the resist residue of the process before **, and a film, and under a film 
etc., or it becomes easy to generate film ablation. ** At the time of ITO display electrode etching, an ITO etching reagent passes 
the pinhole of a SiN middle protective coat etc., it ********** s to an ITO etching reagent and a ground aluminum electrode 
serves as a pattern deficit. There was a trouble of being easy to disconnect a source drain electrode by these. Generating 
establishment of this open circuit becomes remarkable as it serves as large-area-izing and highly minute- ization. 
[001 1] this invention removes the above-mentioned trouble, prevents an open circuit of the source drain electrode of the TFT 
array which is the lower substrate of a liquid crystal display, and aims at offering the manufacture method of the lower substrate of 
the outstanding active matrix liquid crystal display without the display debasement by open circuit. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention on a translucency insulating 
substrate A gate electrode, A gate insulator layer, n - An amoiphous silicon semiconductor layer and n+ Amorphous silicon ohmic 
layer, In the manufacture method of the lower substrate of the active matrix liquid crystal display which has an amorphous silicon 
TFT array containing a source drain electrode, a middle insulator layer, the transparent electrode for a display, and a 
surface-protection film The aforementioned source drain electrode is formed by the 1 st source drain electrode which consists of 
the 1st layer membrane and the 2nd layer membrane for wiring of a refractory metal, and the 2nd source drain electrode which 
consists of the 3rd layer membrane and the 4th layer membrane for wiring of a refractory metal. 

[0013] Moreover, after forming and processing the 1st layer metal and the 2nd layer metal into the beginning, the 3rd layer metal 
is formed, and this 3rd layer metal processes the configuration which covered the 1st layer metal formed in the first half, and the 
2nd layer metal, and forms drain electrode wiring. 
[0014] 

[Function] According to this invention, in the manufacture method of the a-SiTFT array which is the lower substrate of a liquid 
crystal display, a source drain electrode is formed as mentioned above by the 1st source drain electrode which consists of the 1st 
layer membrane and the 2nd layer membrane for wiring of a refractory metal, and the 2nd source drain electrode which consists of 
the 3rd layer membrane and the 4th layer membrane for wiring of a refractory metal. That is, it considers as the two-layer 
structure of a laminating HOTORISO and by carrying out etching processing in 2 steps, the 1st source drain electrode and the 2nd 
source drain electrode. 

[001 5] Moreover, since the 3rd layer metal is formed, the configuration where this 3rd layer metal covered the 1st layer metal 
formed in the first half and the 2nd layer metal is processed and source drain electrode wiring was formed after forming and 
processing the 1 st layer metal and the 2nd layer metal into the beginning, an open circuit of the source drain electrode by the ITO 
etching reagent can be prevented. Thereby, an open circuit of a source drain electrode can be reduced sharply, and improvement 
in display quality can be aimed at. 
[0016] ' 

[Example] Hereafter, it explains in detail, referring to drawing about the example of this invention. The important section cross 
section of the lower substrate of a liquid ciystal display in which drawing 1 shows the example of this invention, and drawing 2 
are the A section expanded sectional views of drawing 1 . First, on a glass substrate 3 1 , the a-SiTFT substrate (lower substrate) 
used as the lower substrate of an active matrix liquid ciystal display forms about 0.1-0.3 micrometers of metal layers which 
consist of Cr ; NiCr, and Ta by the spatter or vacuum evaporationo, after that, by HOTORISO etching, is processing it into a 
predetermined configuration, and forms the gate electrode 32. 

[0017] And NH3 SiH4 By the plasma CVD (PCVD) method which makes gas a principal component They are 0. 1-0.4 
micrometers of thickness," and SiH4 about a silicon nitride (SiNx). By the PCVD method which makes gas a principal component 
n used as a semiconductor layer (channel layer) - They are 0.05-0.2 micrometers of thickness, and SiH4+PH3 about an 
amoiphous silicon (n-a-Si) film. By the PCVD method which makes gas a principal component n+ used as an ohmic layer An 
amoiphous silicon (n+a-Si) is made to deposit all over a substrate, respectively. And the semiconductor layer 34 of the shape of 
the gate insulator layer 33 and an island is formed by processing n+a-Si and an n-a-Si film into a predetermined island-like 
configuration. It leaves the gate insulator layer 33 all over a substrate, without ***+******i n g. 

[00 1 8] Next, source drain electrode formation is performed as follows. First, by DC, RF spatter, or the vacuum deposition, the 1 st 
drain electrode (35 36) is continuation or separation, and forms 2000-5000A of aluminum36 as the Cr film 35 and the 2nd layer 
membrane for wiring as the 1st layer membrane of a refractory metal with 300-500A, respectively. Then, the HOTORISO and 1st 
drain electrode (35 36) which carry out etching processing and consist of two-layer structure of Cr-aluminum is formed in a 
predetermined pattern. The pattern width of face of the 1st drain electrode at this time (35 36) is formed smaller about 1 -3 
micrometers than the pattern width of face of the 2nd drain electrode (37 38) formed in the following process. 
[001 9] Next, by DC, RF spatter, or the vacuum deposition, the 2nd drain electrode (37 38) is continuation or separation, and 
forms the Cr film 37 as the 3rd layer membrane of a refractory metal, and 500-2000A of aluminum films 38 as the 4th layer 
membrane for wiring with 300-500A, respectively. Then, HOTORISO and the 2nd drain electrode (37 38) which carries out 
etching processing and consists of two-layer structure of Cr-aluminum are formed in a predetermined pattern. The pattern width 
of face of the 2nd drain electrode at this time (37 38) is formed more greatly about 1-3 micrometers than the pattern width of face 
of the 1st drain electrode (35 36) formed in the last process. 

[0020] Moreover, it forms with the same structure as the above which consists of a source electrode (41 42) of the source 
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electrode 1st, and the 2nd source electrode (43 44). Moreover, the 2nd source electrode (43 44) is formed like the above by the 
pattern bigger 1 -3 micrometers than the 1 st source electrode (41 42). The pattern width of face of the 2nd drain electrode (37 38) 
and the 2nd source electrode (43 44) Forming so that it may become larger than the pattern width of face of the 1st drain electrode 
(35 36) and the 1 st source electrode (41 42) ** A stabilization of the orientation film rubbing process by source drain electrode 
level difference relief of TFT in a liquid ciystal panel process sake, It is for preventing the etching damage of the 1st source drain 
by the pattern doubling gap at the time of HOTORISO at the time of having made it the edge of the 1st source drain and the 2nd 
source drain not lap, and the ** 2nd layer pattern formation. 

[002 1 ] Moreover, the reason which puts a chromium layer into the 2nd source drain electrode, and is made into 
Cr/aluminum/Cr/aluminum/is for preventing aluminum damage of the 1 st layer by the ITO etching -reagent. Although an ITO 
etching reagent ********** s [ aluminum ], Cr does not ********** x ne 2nd layer of Cr is the etching stopper of the ITO 
etching reagent of the 1st layer aluminum. 

[0022] The reason for making thin aluminum layer of the 2nd source drain electrode is for preventing the 1 st layer aluminum 
damage of aluminum etching reagent by the 2nd layer pattern defect. Etching time can be shortened by the thin thing and the 
etching damage of aluminum can be reduced. Since resistance is determined with the 1st layer aluminum, even if it makes the 2nd 
layer aluminum thin, it is uninfluential to a source drain electrode resistance value. The substrate temperature the 1st and whose 
2nd source drain electrode membrane formation conditions are parameters other than thickness, gas pressure, ultimate vacuum, 
etc. are the same. 

[0023] Then, it is an unnecessary n+a-Si layer on a channel layer CF4+02 Gas is removed by dry etching, such as a reactive 
method (the REE method) made into a principal component. And the middle insulator layer 45 which consists of a silicon nitride 
(SiNx) etc. is formed by the PC VD method. Then, the contact hole 46 for a flow with the 4th layer membrane 44 of a source 
electrode and the transparent-electrode ITO film formed in a degree is formed in the predetermined portion of the middle insulator 
layer 45. And about 0. 1 micrometers of ITO films are formed all over a substrate by the spatter or vacuum evaporations And the 
transparent electrode 47 used as the electrode for a display is formed by forming in a predetermined configuration by processing. 
[0024] Finally, a silicon nitride film (SiNx) 48 is formed in a predetermined field by the PC VD method and processing, and let it 
be a surface -protection film. By arranging two-dimensional, an a-SiTFT array substrate (lower substrate) completes the above 
a-SiTFT with a transparent electrode. In addition, although the 1st layer membrane and the 3rd layer membrane were constituted 
as a Cr film, it replaces with Cr film and you may make it constitute from an above-mentioned example as any 1 layer membrane 
of Nichrome, titanium, a tungsten, and a molybdenum film. Moreover, although the 2nd layer and the 4th layer were constituted as 
an aluminum film, it replaces with this aluminum film and you may make it constitute from an aluminium alloy (one kind which 
consists of aluminum-Si-Cu, aluminum-Cu, aluminum-Mo, aluminum-Ti, etc.). 

[0025] The process (upper substrate), i.e., counterelectrode substrate, and cell-ized process after this is the same as that of the 
conventional technology. Thus, a liquid ciystal display is completed. Drawing 4 is the important section cross section of a liquid 
ciystal display showing other examples of this invention. First, on a glass substrate 5 1 , the a-SiTFT substrate (lower substrate) 
used as the lower substrate of an active matrix liquid ciystal display forms about 0.1-0.3 micrometers of metal layers which 
consist of Cr, NiCr, and Ta by the spatter or vacuum evaporationo, after that, by HOTORISO etching, is processing it into a 
predetermined configuration, and forms the gate electrode 52. 

[0026] And NH3 SiH4 By the plasma CVD (PCVD) method which makes gas a principal component They are 0.1-0.4 
micrometers of thickness, and SiH4 about a silicon nitride (SiNx). By the PCVD method which makes gas a principal component 
n used as a semiconductor layer (channel layer) - They are 0.05-0.2 micrometers of thickness, and SiH4+PH3 about an 
amoiphous silicon (n-a-Si) film. By the PCVD method which makes gas a principal component n+ used as an ohmic layer An 
amoiphous silicon (n+a-Si) is made to deposit all over a substrate, respectively. And the semiconductor layer 54 of the shape of 
the gate insulator layer 53 and an island is formed by processing n+a-Si and an n-a-Si film into a predetermined island-like 
configuration. It leaves the gate insulator layer 53 all over a substrate, without **********ing. 

[0027] Next, the source drain electrode and drain electrode wiring which consist of three layers (a lower layer, a middle lamella, 
upper layer) are formed. First, as the first half, to any one layer of chromium of 100- 1000 A of thickness, Nichrome, titanium, a 
tungsten, and molybdenum, it is continuation or separation and aluminum of 1000-4000A of thickness or an aluminium alloy (one 
kind which consists of aluminum-Si-Cu, aluminum-Cu, aluminum-Mo, aluminum-Ti, etc.), and the 2nd layer drain electrode 
wiring 57 used as a medium-rise drain electrode are formed for the 1st layer drain electrode wiring 56 used as a lower layer drain 
electrode by the spatter or vacuum evaporationo. Then, it is processed into a predetermined pattern by HOTORISO, wet, or dry 
etching, and the drain electrode of the two-layer structure used as a lower layer and a middle lamella is formed. 
[0028] Next, as the second half, the 3rd layer drain electrode wiring 58 which is the upper drain electrode is processed into a 
predetermined pattern configuration by the aluminum of 500-2000A thickness or membrane formation (the spatter, vacuum 
evaporationo) and HOTORISO of an aluminium alloy, and etching. At this time, the 3rd layer drain electrode wiring 58 formed in 
the second half is the configuration which covered the 1st layer drain electrode wiring 56 and the 2nd layer drain electrode wiring 
57 which were formed in the first half is got blocked, and forms the 3rd layer drain electrode wiring 58 which is the upper drain 
electrode. 

[0029] Moreover, it is for stabilizing the n+a-Si film plasma etching process on an n-a-Si layer channel that the reasons for a 
wrap are nature processes about the 2nd layer drain electrode wiring 57, with the 3rd layer drain electrode wiring 58. Here, it is 
CF4+02 at the time of n+a-Si film plasma etching. With gas plasma, although an n+a-Si film ********** s of course, the 2nd 
layer drain electrode wiring 57 also ********** s . the plasma of the 2nd layer drain electrode wiring 57 - 
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ETCHINGUGLFRETO of an n+a-Si film to ********** originally becomes unstable more dirtily 

[0030] This appears notably on a source drain electrode boundary, and, for this reason, serves as uneven etching of an n+a-Si 
film. Thereby, since a channel is not formed uniformly, there is a fault from which the OFF state current which is a TFT property 
serves as size. If the OFF state current increases, with much trouble, the charge which charged liquid crystal at the time of TFT 
ON will discharge, and the trouble that the display quality (contrast, angle of visibility) of an active matrix liquid crystal display 
deteriorates, and a secondary calamity will arise. 

[003 1 ] It is the 2nd layer metal CF4+02 By covering by the aluminum system of the 3rd layer by which plasma etching is not 
carried out, an n+a-Si film plasma etching process can be stabilized, and a secondary calamity can be prevented. The 2nd layer 
metal is arranged in order to prevent the 3rd layer drain electrode etching damage of the aluminum system by the ITO etching 
reagent. Though the aluminum system wiring which is the 1 st layer drain electrode receives an etching damage by the ITO etching 
reagent which sank in from the pinball of a SiN middle insulator layer even if, since the 2nd layer metal does not ********** by 
the ITO etching reagent, the etching damage of the 3rd layer metal can be prevented. 

[0032] In addition, 55 is source electrode wiring and consists of the 1st layer source electrode wiring, 2nd layer source electrode 
wiring, and 3rd layer source electrode wiring as well as the above-mentioned drain electrode wiring. Moreover, after that, the 
middle insulator layer 59 is formed, a contact hole 60 is formed in the middle insulator layer 59, and the transparent electrode 
(electrode for a display) 61 which takes contact to the 3rd layer drain electrode wiring 58 is formed. 

[0033] And it is future processes, that is, the last surface-protection film (with no illustration) is formed with the conventional 
technology. Thereby, TFT with a transparent electrode is completed. By arranging two-dimensional, an a-SiTFT array substrate 
(lower substrate) completes the above a-SiTFT with a transparent electrode. The process (upper substrate), i.e., counterelectrode 
substrate, and cell-ized process after this is the same as that of the conventional technology. Thus, a liquid ciystal display is 
completed. 

[0034] Moreover, this invention is not limited to the above-mentioned example, and based on the meaning of this invention, 

various deformation is possible for it and it does not eliminate them from the range of this invention. 

[0035] 

[Effect of the Invention] By forming the source drain electrode which consists of the lower layer film (Cr) and the episporium for 
wiring (aluminum) of a refractory metal in 2 steps according to this invention, as explained above The defect of the source drain 
of the 1 st layer can be relieved by the source drain electrode of the 2nd layer, and an open circuit of the source drain electrode by 
the ITO etching reagent can be prevented by adoption of the etching stopper layer of the lower layer film (Cr) of a refractory metal 
etc. 

[0036] Thereby, an open circuit of a source drain electrode can be reduced sharply, and improvement in display quality can be 
aimed at. Moreover, according to this invention, the 1st layer metal and the 2nd layer metal are formed first. After processing it, 
when it forms the 3rd layer metal, and this 3rd layer metal processes the configuration which covered the 1st layer metal formed 
in the first half, and the 2nd layer metal and forms drain electrode wiring The drain electrode open circuit by film ablation, the 
pattern defect, the ITO etching-reagent damage, etc. can be prevented, and a secondary calamity can be prevented, channel 
etching can also be uniformly performed with sufficient repeatability, and improvement in the display quality of an active matrix 
liquid ciystal display can be aimed at. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not Uanslated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section showing the liquid crystal display of the gestalt of operation of this invention. 
[Drawing 2] It is the outline cross section showing the polysilicon contest TFT of the gestalt of operation of this invention. 
[Drawing 31 The manufacturing process of the polysilicon contest TFT of the gestalt of operation of this invention is shown, a (b) 
At the time of patterning of the semiconductor layer A (c) a (b) at the time of gate insulator layer formation At the time of the 1st 
and 2nd electric conduction film formation A (e) a (d) at the time of patterning of the 1 st and 2nd conductive layers At the time of 
doping of a LDD field A (g) a (**) at the time of the 3rd electric conduction film membrane formation At the time of different 
direction formation of the 3rd conductive layer As for a (h), the (j) of (i) is [ a (**) ] outline explanatory drawing in which a (**) 
shows the time of a source wiring layer and the drain wiring stratification at the time of pixel electrode formation at the time of 
contact hole formation at the time of layer insulation film formation at the time of source drain field doping. 
[Drawing 4] The manufacturing process of the conventional polysilicon contest TFT is shown, and, as for a (b), the (c) of (b) is 
a (d) ] outline explanatory drawing in which a (e) shows the time of a source electrode and drain electrode formation at the time 
of layer insulation film formation at the time of source drain field doping at the time of LDD field doping at the time of patterning 
of the semiconductor layer. 
[Description of Notations] 

16 -- Liquid crystal display 

1 7 -- Polysilicon contest TFT 

1 8 -- Array substrate 

1 9 -- Opposite substrate 

21 -- Liquid ciystal constituent 
24 -- Semiconductor layer 
24a Channel field 
24b s 24 c— LDD field 
24d - Source field 
24e Drain field 

26 -- Gate insulator layer 

27 -- Gate wiring layer 

27a -- The 1st conductive layer 
27b -- The 2nd conductive layer 
27c -- The 3rd conductive layer 

3 1 a, 3 1 b — Contact hole 

32 — Drain wiring layer 

33 — Source wiring layer 

41 -- 1 st electric conduction film 

42 2nd electric conduction film 

43 -- 3rd electric conduction film 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the important section cross section of the lower substrate of a liquid crystal display showing the example of this 
invention. 

[Drawing 2] It is the A section expanded sectional view of drawing 1 . 

[Drawing 3] It is the cross section of the conventional active matrix liquid ciystal display. 

[Drawing 4] It is the important section cross section of the lower substrate of a liquid crystal display showing other examples of 
this invention. 
[Description of Notations] 
3151 Glass substrate 

32 52 Gate electrode 

33 53 Gate insulator layer 

34 54 Island-like semiconductor layer 

35 36 1st drain electrode 
37 38 2nd drain electrode 

35 Cr Film as 1st Layer Membrane of Refractory Metal 

36 Aluminum Film as 2nd Layer Membrane for Wiring 

37 Cr Film as 3rd Layer Membrane of Refractory Metal 

38 Aluminum Film as 4th Layer Membrane for Wiring 
41 42 1st source electrode 

43 44 2nd source electrode 

45 59 Middle insulator layer 

46 60 Contact hole 

47 6 1 Transparent electrode (electrode for a display) 

48 Silicon Nitride Film (Surface-Protection Film) 

56 1 st Layer Drain Electrode Wiring 

57 2nd Layer Drain Electrode Wiling 

58 3rd Layer Drain Electrode Wiring 
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ABSTRACT: 

PURPOSE: To obtain the excellent lower substrate of the 
active matrix type 

liquid crystal display which prevents the disconnection of 
the source-drain 

electrodes of a TFT array and obviates the degradation in 
display quality by a 

disconnection as the lower substrate of the liquid crystal 
display . 

CONSTITUTION: The source-drain electrodes are formed of the 
1st source-drain 

electrodes consisting of Cr films 35, 41 which are a high 
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melting metal and Al 

films 36, 42 for wirings and the 2nd source-drain 
electrodes consisting of Cr 

films 37, 43 which are a high melting metal and Al films 
38, 44 for wirings in 

the process for production of the lower substrate of the 
active matrix liquid 

crystal display having the amorphous silicon thin-film 
transistor array 

including gate electrodes, gate insulating films, 
n<SP>-</SP> amorphous silicon 

semiconductor layers, intermediate insulating films 45, 
transparent electrodes 

47 for display and surface protective films 48 on a light 

transparent 

insulating substrate . 
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